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ABSTRACT : 

PURPOSE: To efficiently form the surface cured layer high in 
hardness especially, excellent in wear resistance and favorable in 
adhesion and dimensional precision on the surface of Al and its 
alloy. 

CONSTITUTION: The m olding bo dy obtained by adding the binding 
metal of Al powd er, Sii_p owder or Zn powder to the element powder or 
the powdery mixture of more,. thantwaJdjids. of the metal easy to be 
carbonized such as Ti, Zr, V, Ta, Cr, Mo, W, Mn, or Nb and by being 
subjected to a compression molding in a desired shape is used as the 
electrode for an e lectri c discharge machining T fKe surf ace" layer 
mixing above metal and its carbide is formed on the surface of the 
material to be treated by subjecting Al and its alloy being the 
material to be treated to the electric discharge machining using as 
the other electrode in the working liq. in which carbon is formed by 



decomposition by discharge. 




COPYRIGHT: (C) 1995, JPO 



http://127.0.0J:4343/eas20030629141337009.tmp?textJont=Courier%20New&text_^^ 6/29/03 



mB*mmfff (jp) (12) ^ ng !|If |^ ^ ^ (a) aDmami^mm 

#^¥7 -70761 







F I 






D 












*B3< K*^OS8 FD 8 S) 




ibtiswc 0000 ji 1 
If M-TO— 238841 


/T 1 ^ r 1 1 IBS I 


390014535 












¥J« 5 ^(1993) 8 ^310 




















H #Tpgjg# 9 Ti 12»;«ffll2 






















(72) 


































53837#®ffl3 






<74)feaA 


#il± ft 



(54) ismoi^m] r)v^r.<;;i,Mf^0^^aim'&mzii^mmsm:J5m 



(57) [S*^] (»jE^) 

[^JSfe] Ti, Zr. V, Ta, Cr. Mo. W, M 
{i2ai.XhiO?g^15J*(C. Am*, S n»*X«iZ n 



06/29/2003, EAST Version: 1.03.0002 



(2) 



#Fjg^7-7 0 76 1 



1 

[ mm 1 ] mt t^t- v ^^m<^mBMXii 2 
^tizxKi. ±ti.±mt ^commt i:is^-^uzmmM 

a. Cr. Mo. W, Mn, mZ'$)?>m^mi izSmcOl] 

I m^m 3 ] mmwT.mmm'piiz Nbs^ 1 - 1 0 wt 

[ m^m 6 ] If i^ii 1 i>zmi<ommnxi-d:mm t 

wikthTj\^^~'yj.m'^(D^^<?:im'mx^zx hm. 
[ mm. 8 ] J¥;^x{±ff^ ^aa^-r ^ t k j; 

[000 1 ] 

•^mm\zii\\xmm.m.^<r>ti^<nr}v^\\L 

1t5-®'tl.fflBft3?E^^a$ (Hv3 0 0 1 5 0 0 ) t 
[0002] 

[t^3l5c7)ttffiat^^W»«^LJ;3i:-ri.aM] r;^S 
Al-Si-^^tf<:^$^l|,«^(Hv2 0 0)^^A1 

[ 0 0 0 3 ] Sic, /^(c^-r J: 0 •m.itm.w^hfix 

( 1 ) swr/p-v^f b : 1 //iiiJ.:jit, ®§ hv4 5 0 

(2) -f3tyg-ft : /i$3g:x/ra/5hr, ®$Hv20 00 



(3) •^:tyb'-i>,S^>'>'y : 1 8~3 6;L<iii/h 
^!$Hvl OOOJilT 

(4) iiCVD(WC) : WS6 2 0xiin/hr, SSHv2 
000 

" (W) : Jf 36 2 O/^m/hr, i!$Hv5 0-6 0 
0 

fflL, S!!.a?ajSTp=6oo°c 

(5) a^oji : Ni-Pi6-3|:, Cui6-5 |i^2r^f o;^ 

10 mS^XtA 0 0~6 0 O-CCOtcD^i^t^. JSStiiCXim 
-6 0;uin. lg?{±Hv4 5 0~8 0 0T'J)S, 

(6) ?iW(Mo, TiN/Ti) :ff3 3 0 0xim, ffiSH 
v500— 600 

[0004] BLhi^^ffis^co 0 'm\immmx 

SritfSitl.. ( 1) ~ ( 5 ) C0%^{±^«tt(i^v^ 

20 [0005] -ewffitc. r-mm. T^x-^jgii, « 

fLo^i, ^ffiioffjpi<7)jejs^t-s5^i:^*<*,&, 1;?^ 
[0006] \:y±.<^^^t£mmmt. ni-i-^M.si. 

gsrfi« mzi^^mmAzi^-:)ztim 

®£mz ixm^j:w&mmx'^ h « 
®mi,z^^mizxh^^imi^t^j:\^. 

40 [0007] i^wm. imm.mmxs^^m'^ l 

X. T)V^=.^M,Rv^^(ry^±cr>mm^z. mz^MX- 

i\:Mi^mmt>zmm.-fi, i t tpx'% hmmmmjm^m 
mhztimtLx\^h. 

[0008] 

mm-ht::}sb{zmmmm^^mhtztm. m.^^zai't 
50 [0009] -r^&i?**, ^wMi . M^b L^-r V ^^jRco 



06/29/2003, EAST Version: 1.03.0002 



(3) 



B^7-7 07 6 1 



i k ^:nmk-ti Tiui-'yM.Rv^^co-^^cowi'pmm 

[00 11] 

imi aTiz:^mi:mzmm-t?>. 

t\ ^^^<?)mv^^xii2ma±.cr)is.^wmzi^'^±^ 
irtatxmmcommzsmmBu^ijcoim^i. m^t 

L^-rv^^Jat ttti, Ti, Zr, V. Ta. Cr, M 
til. WftwNbSrl-l OnlX-^tiVMim^hkmm 

[0013] ife^^jst Lx , ±M^mmmimi- 
mi,z/-<.^ yy~(r>mi^-t6^mxhfniSi< . m 

am, 

[0014] miTcommizi,i^mmm-\x'hhT)i-i- 
^yj^xim^ COT !v^-^j=.-^±tm^-^ kill, m^m 
mimn(ommMxi,z2: ^ xfmmmaxmmip 

[0015] mmiinMk lxh, jsnfc J: -^xm?: 

W!MizJ:'oXM^tXmt:^fS.L. ilSWK 

L^tv k Km Lxmmm^ti zk^zx 
•3 , mmmtmc7)mmi,ZBtit^k±m-^mk h^m-^ uz 

^ ^^r i:')a?/ilIIXfScOHl;aififiS^^;c.S C i: J: DSfJ 
[0016] JStmjDX^i. 

smm^^^i^Mixm-s.mbm^ 

[0017] mz. :^mizi5\^xii. ±M(DimMx 
^-d:m^k L, z<7:)-i!mm^^'>xn(>tLfzmmm 

(cot . X<!Kmmk bXimmim<D'J'-^j:\.mmi)^h^j: 
&«®$rffll^7tScfl:^I^I2:^f 3C:ttJ; 0. -<mmx 



[0018] xd^mcoacmnxizmtxii. -mm 

zcomm(7)mmi. sm-^mizmmtitztbcD^max 
^'^mkttmm'nm^^^-thw^i)mtt^\ 
tz>^{z\i. -dmM.\,z^',xmn(r>ttmwxi<zi^m 

10 [0019] Bm<tmzwmti fzii^(^mMX(7yfz^ 
tti . J?^x{i»«^ fflgf 5 zk\,zxr,x mmmcn-^ 

[0020] mzifwmmm^^^t. 

[002 1] 

im^m 1 ] *M{iia i mm 2 ic^-r^gsr^t ^t- 
mmmx) srfr -> JtMTS) 1. , ii^" . 1 fjism 

20 W.3im\Ltz-mM3' (r)mzim^fiX\,^h. 

[0022] jDiffl«ffi 1 fi. -t-'trsiMe c i 

^^z^|x^r-/^•c^ 1 6{s±ffi(ij<7)ji«ffiB^^-rtl#t 
x'M. z (Tym^irnvMn^corayy a^b 1 3 

hi. 1 4mwxmit\i!,m<r>ru:/yM.mmx\ ^yy 
7 ■ n<mxm.i^m^kthWLW^ii'^yr%^-ay 

30 -Xhh. 

[0023] 1 8{i#ff(AlX!±^i50-^)<7)fe^3lE|« 
f4t'. WSPimiii OtJgM^iit:!'^!.. 2(i«^!!^l 

SWti!IS-ri.;ti6(50^^&^;siifti 7*ilgtt^.*i.. ^ 
Oft^i±JS:ffimm^f|:<7)rai/5AS^l 3 tA:i3$fL 

[ 0 0 2 4 ] if, ftS5!!fSi^Jt4t:(±7;kS-'>A^#A 
DC12(Sil 1.2%, Cu2. 74%&-^tj')cWS 
(ii$2.5inin)S:fflV^;t. m^ff^tti, MtL^fV^ 

Al=3 6 : bA{v>t%)<m-^X'm^Lfzm.'^hM'M^ 
SJK4 4;iiiit^T)2rEe^(^S:?]Pe: 2 4.5- 

44 iMPa) i.tzWB'^m.iWi\-^fz. imMxmm 
[002 5] iumMxw.) 

J0ljg:m4. «SLEE:^Pi : 0-7 8 K Pa 

>'NVl^Xli(-^(J0K««i)£<7)mTVi|,^^) rp : 3 2 
— 5 1 2//S 
50 SC«SoiE«(mgE«Oft;*^ja) I p : 5 - 2 4 a 



06/29/2003, EAST Version: 1.03.0002 



( 

5 

*J!S>'N°;L';^Rp(r a-r -f 7 T ^ ^ D) = rp/(rp+ r 
r) = 0.8-68% 
(^Ct'rr:*jJ:B#ra) 

[0026] ^m^i^x-Mcmmj-i-Amm) # 
m^mm^K). tlc, tiau ak TiAi3*><i>^i, 
fzt^nmmm^mi. >'Nvi/^(irp=5 1 2/is, is 

«fl:SfflIp=20A. Rp=D = 33%(zrr : 1040 
/<s) . Pe : 4 4 1 M Pa, JnXjglSgLE:^ P i = 9 . 8 K 
PaT'S)^, 

[ 0 0 2 7 ] 114 yVl^:^mrpbmmM<^IW^ h& 

r/mmm'^<7)mmr i c t com^ W'^Tt^ 
rpcoiijpfc*(c:^a«<?)^^ hRt>'mmm^cr,mm 
i)^2^m^x'W.^5 0ummzmL. n^mmmx-h 
[0028] last. ^mm^(^mmiT\c<r>^m 
^•r, tmm^ 1 5 of>ssTTi cfoftw^ji 5 0 

[ 0 0 2 9 ] 06 1 , mmm^'Ammz^-^fzm^t 

m<r>miiKtl P i J: I. MfS 

•r . T i c <7)*«${ijgi!W(c:ff fzummmz'i'f'o 
[ 0 0 3 0 ] 117 1. sffliJi^ hciM-ri.jnxjSiO'ia 

J4E^)Pi«a(jt-^^iS^/tM:l^^^. iSoSE:*j 

Pi*5;«c#v^{3t'«ffiJlfl[$ h*iyh$ <^:S. 

[0 0 3 1 ] Est. ^ffilBrffi<507c*^i-^lJ^pAL/ilS 

•ri. 1 1. 1 mz^ mmmm^ tif^mmmm 
Mm^^zxoxh. mmm.bfHmm^tizMLm 

^«ffl«3iS-4i. I. ^ i S , 
[0032] 

[«]5SM2 ] 2^WS. 1 «0#S(7)||^tS-:5\^ 



) #^^7-70 76 1 

6 

[0033] mmm(^»±Ti cm&^^b^ < uz 

\^(0X\ AVt^X^@rp?:2 0x<sSSt3^<llt;, ttzM 

mbmzyVi'Xmrp^zp=l OOjus. rp=5 0 0ju 
st*|!<iS^-r^l(J. TiCjf|ScOS^|,3-:)tOJl^^ 

ffiflt txm^-ri z b *JT'& I. . 
[0034] ^wis, )i<r)m§x'^ruy=yA^m^m 

. mmMmm^^ <-t^K<,m^fix 

1 6i^(r>tttUM^b-thZbl?'C%-^£^^(r>x\ =f 

mmmmx'W.^m^'\cr)nmm ^ h ^ mmcr>xwm^ 

<*:^*'4.#«WSH|-fflV>|,, -r^fci^^, H = L- 

s {z:ix'siimmM^)X'hhi}-^^. H=s/(i 
/e-Dx-tm^fit. e = o.imm.b-ttiu. H- 

[0035] 

xhh. mm{z\i^ Emmmb lx. mmmi bnt 

Ti : Al= 3 6 : 6 4 {vit%)m\-^X'm.-^Lfznmb . 
Ti : Al : Nb= 3 2:58: 10 (wt%) COf J-^T'ig-^ 
LtzMMb-^mmi-^ Pe: 44 IMPa, Sfc^liMffi 
(MSm.(r)^±M) I P= 2 0 A , )WXmrp= 20 0 p. 

^p\=9.sY.Pi.bLx-m>miri-otz. ^(0^ 
w-^t^mioouwTmMmm^hfitz, ti^^mf 

Wm.i'iT'yfzbZb. (Ti+A l)E«^*«ffiiO*|^t 
{i90° <nmfX'9y-y^i^\:.tzt)\ (Ti+AI+N 
b) Ef;J#«i§0^-&t «i 9 0 ■ £7) ftff 7 •/ ^' 1 

[0036] 

(Ti + A 1 J: i.-iXJraTll^^iyi^ffl 

m\,znL. ^.^^[^(^MTmmmzmmmthm^^ 

( 0 0 3 7 ] 0 1 0 tz<xjQiafflo^a^ s^-r . 0 1 1 
^L7t-»:J!!iafflo^gtffSns<j{cm^M^«i 9. 
m^^mm^ 2 0im.nhixx\^h. m^cr>itmu.i>z 
kmrnxiiLLtzmzm^^tzmmi. -mmmz-d: 
mmvmb^Lx. z:i!K.mm'^tLxm-t 

[0038] ^ ^lEmzmmLX-'mmiiz 



06/29/2003, EAST Version: 1.03.0002 



(5! 

7 

[0039] imz. nmmmjmnnxm^ioii^ 
tmzmmcoxMi^mmi: mmf. mmm 

[0040] mz-Amiim\ -^^^(r)^^^ 

ncmX^^ M (M = D - H) SrSy)l> , 

[004 1] ZiXummiEiiajDX'immcDmxMx lo 
'o^ixnm^n^. m^<r>tmm(^&mmzx'^t:^j: 

[ 0 0 4 2 ] 0 1 2\±-mxmm^{zzmm{mEhyi 

mm]S.\.zu-oimt^h h^ti^^\ ^, 0 4 t 
i^t, )mwmMim^tz-d&mx'nhixhmmm 
com^ \m9}n<r>WL'miu.x'^ i o u mc7)ji § t^-r 

-etO/Si^Jgl^WS^iO.O liiim(±l 0/im)t:ffi'? 20 

tz^^z\ir:<!mMi'mbtii^iiihh. 

( 1 ) \mn<r>WL%nj:mvM(cu)^m\>-^xwm\iJL 

i<zii*)Mm^it\sj:Li-z^m.^^sL. ( 2 ) {mm^ 

-dmM^<^&^Wm^{T\ : Fe=5 0 : 5 0(wt%)) 
l,zmWx.X-<X^<r>^mMI,zJ;: O^fflJI^J^fifiiL 

ffitK '5#iT ±0.01 m<r)iaxmmzz.<xmmmiE 

[0043] 

[%H^o^«] ;':i±l¥aL;^ J: 0 tc. *^HBtc: 30 

^mzLx^mm&^m, M:Mizmmi,z^h 
Lxnmxhh, 

[HI ] ?S4'IS:«tj;l.«ffi«gKomB^^^-fiKB3 
llT-J)l>o 40 
[02] 01cO^®iJia«gtfc{tl.^ffi«cOiI$|+S!l 

[02] 



#M¥7-7 07 6 1 

8 

[03 ] ^te<!ajt1#i?,iX^c«ffifl<OX||[5]tff0»t'*) 

[04 ] AVl^;^^rpJ:^Ha«OW§ haiX^fflfl+cO 
MtiiT i C C7)f*:«$ i: i^M^ ^^•r0TJ) S . 

B^r^g t wxi/Ti aK<7)^s^5^-r0-cS) i. . 

[06] ftmit!ia&iig^6<)(cff -3 BfiiWCctT-? 

p i <r>X'Hz i. h m^i^-tmxh h , 
\m\^mmw^^\zn-thnxmnm&w.-h'p\(r> 
ms.-t%^-kmMxhh. 

[ 08 ] «ffiliffflcOft«^^S:^-t0T'J) h . 
[09] ^ffil«^:8-?B^5^-r0-r'J>l.. 

[01 0] -^mm(n^mjm!!^^^-twmxh 

[01 1 ] jlt.}:-3fOMDXtJ;I.MDX, -iJjjja 

a. x<^j!iaoxs0T*s. 

[1112] ( a ) - ( c ) {i^^BB^OatXJiJM^ 

2 wmmp<^M 

3 JnxfS 

3 - UTM 

4 ^mtt««^j 

6 j;t«srac7)Hf-*ti« 

7 JPX?ffi 

7 ' 

8 JPXMk**&!K>-7° 

9 J^^9^- 

10 iwsDXfflm® 

1 1 ^^.'mmamii-vvY hyyx 

13 mmm^n-r^y'yj^ms. 

14 SDlMB±aj:trn^'-7A^a 

1 5 ZfS;^^r-;p 

16 ±Wffl!lOjlSfig^^-tfg|t 

17 ®#»if;^tf- 

18 «ff 

19 «ffi3£Jt«1i 

2 0 T-yii-wmmm 



3^ 



MS 



06/29/2003, EAST Version: 1.03.0002 



(6) 



#M¥7-7 07 6 1 



[03] 



[134] 








- + 

+ - 


to 









^ IS 

50- 
0 




VtiC 



1.0Q 

























[05] 



4« «0 €0 10 TO 9b 
Q ft * 29(») 



10 



too tooo 



[08] 



[07] 




so IDO IVt 



0 t^D MO m m 



30 40 60 

'I >feai3 Pi (KPO 



[09] 



[010] 




so [QO ISO 



06/29/2003, EAST Version: 1.03.0002 



!|fW¥7-70 76 1 



ciai 1] 




.06/29/2003, EAST Version: 1.03.0002 



(8) 



imi 2] 



CO 



~nrr777j 



IS 



U) 



13) 



TTTTrrji 



06/29/2003, EAST Version: 1.03.0002 



